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Abstract
Background: A simple but countable electronic device has been developed to gain reliable
information on elderly patients' perceived well-being. The device has been tested and proven to be
technically functional and countable. It was now tested in two care homes for the elderly and two
private homes to evaluate if it provided solid information about the well-being of elderly persons.
This report illustrates the practical usage of the device and shows its efficiency in gathering solid
well-being information from the focus group.
Methods: The test arrangement was carried out by assigning a group of volunteers (n = 10) in care
homes for the elderly for two weeks. The time period was long enough to collect a sufficient
amount of information to evaluate the perceived well-being of the test subjects. Perceived well-
being was assessed by using a Con-Dis device and by filling out an attached questionnaire - RAI - at
the same time. RAI consisted of questions concerning mood, pain and quality of life. A standardised
RAVA questionnaire with 12 questions concerning test subject's health was also answered once
during the two-week time period by each test subject. After the test period the data obtained by
Con-Dis was compared with the findings collected using questionnaires.
Results: A statistically significant correlation was found between perceived well-being (measured
by Con-Dis) and questionnaire-based mood (r = 0,66, Pearson Correlation Coefficient) and quality
of life (r = 0,68). No statistically significant correlation was found between perceived well-being and
pain (r = 0,28). Technical functionality and feasibility of Con-Dis were good during the test period.
Some problems arose because the test subjects were elderly and some in poor physical condition.
Conclusion: On the basis of the collected results, the Con-Dis device presented information on
the test subjects' perceived well-being that appeared to correlate with certain aspects of their
health status. The test subjects' mood and quality of life but not pain had a statistically significant
association with the perceived well-being level measured by Con-Dis.
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Background
The number of aging people in developed countries is ris-
ing. Meanwhile, the incidence of diabetes and cardiovas-
cular diseases is also on the rise, along with the amount of
work expected from healthcare professionals and the pres-
sure exerted on them [1]. Voluntary self-monitoring
should be emphasised in order to prevent the most com-
mon diseases from occurring [2]. The possibilities of
health care technology are improving and perceived well-
being, mood, pain, and quality of life measurement levels
are efficient indicators of the onset of a serious disease.
Thus, understanding patients' perceived well-being,
mood, pain, and quality of life parameters is of great
importance in order to predict the possible risk of their
developing a serious disease or declining into a poor med-
ical condition [3-9].
A simple but countable electronic device - Con-Dis - was
developed to effortlessly provide information concerning
a test subject's perceived well-being. The study design was
to assess the practical usage and feasibility of the novel
device among elderly persons living in care homes. The
measurements were carried out during a two-week test
period.
Methods
Study population
The present study was carried out in Lappeenranta, a city
located 250 km east of Helsinki, Finland. A total of ten
elderly test subjects (7 women) aged 63-89 (mean 78)
were randomly selected for the study. The duration of liv-
ing in elderly care home varied from four weeks to five
years. Two test subjects lived in a municipally owned care
home for the elderly (A) and six of the test subjects came
from a care home for the elderly (B) that was owned by a
private foundation. The other two test subjects lived at
home.
The first care home for the elderly (A) was staffed by day
and night nurses. Both test subjects had a single room
with its own kitchen and bathroom. However, only one
test subject used the nursing service and had a walking
support device to ease her movement around the apart-
ment. The second home (B) did not have nurse assistance.
The rooms in care home B were either single or double
apartments with normal living conditions. Two test sub-
jects also lived at home without assistance.
Con-Dis device
A detailed description of the Con-Dis device has been pro-
vided elsewhere [10]. Briefly, Con-Dis is a monitoring sys-
tem that records patients' evaluations of their perceived
levels of well-being and stores the information for later
access. Con-Dis consists of three buttons - happy, neutral,
and unhappy - each illustrating the patient's perceived
well-being.
Perceived well-being in the present study is only based on
the subjective experience of the test subjects. To report
perceived well-being, each test subject was asked to assess
the present perception of their physical and mental condi-
tion.
RAI and RAVA
The device was tested in the present field study by using a
modified questionnaire composed of three RAI (Resident
Assessment Instrument) questions as a gold standard
[11,12]. A standardised RAI questionnaire comprises 160
questions. These three questions (mood, pain, and quality
of life) were selected because they widely measure the
patients' daily routines. Each of the test subjects reported
on their well-being three times per day. Each morning,
afternoon, and evening they answered the three RAI ques-
tions about their perceived mood, pain, and quality of
life. They were supposed to report if they felt their mood
to be depressed, normal, or good by putting a cross in a
box corresponding to one of the three. The same applied
to pain: whether the test subject felt no pain at all, a little
pain, or constant, bothering pain. The test subjects' expe-
rienced quality of life was also measured similarly:
whether they weren't feeling good, they were feeling okay,
or they were feeling good. After reporting the RAI param-
eters, the test subjects reported their perceived well-being
by pressing one of three Con-Dis buttons (happy, neutral,
or unhappy - explained above). The collected results were
gathered and analysed. Thus, during the two-week time
period each person was supposed to use the Con-Dis
device a total of 42 times and answer 126 RAI questions
altogether.
The RAVA (Rajala-Vaissi) index was assessed by using a
standardised questionnaire with 12 specific questions
about the test subjects' health [13,14]. The questions eval-
uated their sight, hearing ability, speaking ability, mobil-
ity, urine, stools, eating, medicine usage, ability to dress
and wash, memory functionality, and psyche. As a result,
the test subjects received a RAVA index score (range 1.29-
4.23 or grading 1-6) of their overall health. A low RAVA
index score means good overall health and a high score
means poor overall health [15]. The RAVA index is an
older and simpler questionnaire than RAI. It was used for
comparison, because the tests have minor differences
[15].
Test protocol
Overall, 10 test subjects in two care homes for the elderly
and private homes reported their perceived well-being
using the Con-Dis device and answering the RAI question-
naire study three times per day (each morning, noon, andBMC Geriatrics 2009, 9:55 http://www.biomedcentral.com/1471-2318/9/55
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late evening) over the two-week test period. This adds up
to a total of 42 perceived well-being evaluations per test
subject. In addition, the test subjects answered 12 RAVA
questions about their health. Before the test period, the
test subjects were trained by a nurse to use the Con-Dis
device and to fill out the RAI questionnaire. The test sub-
jects were asked to push the buttons in the manner
described below.
The "happy face" button should be pressed at the given
time intervals if the test subjects assume their well-being
to be better than their average. The "happy face" repre-
sents a situation in which the test subject feels no abnor-
mal pain, their mental situation does not include
depression, and their physical condition is above average
at the moment.
The "neutral face" button should be pressed if the test sub-
jects assume their well-being is average. The "neutral face"
depicts a situation of a condition of stable well-being con-
dition for the test subject. Mild but not harmful pain can
be accepted and their mental situation and physical con-
dition are seen as average.
The "unhappy face" button should be pressed at the given
time intervals if the test subjects assume their well-being
is worse than average. The "unhappy face" represents a sit-
uation in which the test subject feels moderate or severe
pain. The person is suffering from depression and their
physical condition may be notably below average.
The test subjects were asked to contact a selected
researcher or nurse if they needed further instructions or
assistance in operating the Con-Dis device. The data were
collected from the Con-Dis device by using a (SD) mem-
ory card. The memory card included a simple utility pro-
gram that displays the well-being and mood
measurements when inserted into a PC.
The present study has been approved by the ethical com-
mittee of the Pirkanmaa Hospital District, Tampere, Fin-
land.
Statistical methods
The probability errors in Figure 1 and Figure 2 were meas-
ured using the Matlab "Anova" function. Statistical differ-
ences in the levels between the groups were tested using
the SAS 9.1 program and Pearson Correlation Coeffi-
cients.
Results
The test protocol was carried out successfully and all 10
devices functioned well throughout the test period. No
problems concerning the technical functionality or feasi-
bility of Con-Dis were found. Some test subjects did not
remember or otherwise were unable to report their well-
being using RAI questions and Con-Dis at all the required
times. However, each test subject reported most of the
required information, with over 90% of the total number
of questions being answered. One of the test subjects acci-
dentally managed to pull the Con-Dis device's power cord
out of the socket but the measurement was not disrupted.
Some test subjects unintentionally pressed the device
multiple times. Some misinterpretations of the instruc-
tions on how to use the Con-Dis device were noticed. For
example, test subject number 4 answered "neutral" 124
times out of the total of 126, which can be seen as dis-
torted error margins in Figure 1. Test subject number 9
also had seemingly small error margins (Figure 1),
although the results varied more. All in all, most test sub-
jects understood the instructions correctly and their
answers appeared to be rational. The difference between
test subjects having "good" days and those having "bad"
days could also be observed from their answers (Figure 1)
because some appeared to be happier than others overall.
The RAVA index scores were also calculated, but they did
not have a close statistical correlation with either the RAI
or the Con-Dis answers (Figure 1).
On the basis of the collected results from the ten test sub-
jects and their 420 individual markings during the two-
week period, the perceived welfare of a test subject - meas-
ured with Con-Dis - closely correlated with the test sub-
ject's mood (r = 0.66, Pearson Correlation Coefficient)
and quality of life (r = 0.68). On the other hand, the
patient's perceived pain level differed significantly from
their mood (r = 0.21), quality of life (r = 0.28), and per-
ceived well-being (r = 0.37) (Table 1). The association and
difference between the mean values in all of the above-
mentioned parameters were statistically very significant (p
< 0,0001).
In Figure 1 the individual results of each test subject show
that there was a close correlation between perceived well-
being, mood, and quality of life. On the other hand,
among most of the test subjects there was a difference
between the findings of pain and perceived well-being but
also with mood and quality of life.
Figure 2 illustrates the findings further. The test subjects
are numbered along the x-axis and the averaged parame-
ters of their mood and quality of life, along with the per-
ceived well-being parameter, are shown on the y-axis. The
figure shows a close statistical correlation between the
average for their mood and quality of life and the per-
ceived level of well-being.
Discussion
The present study, focusing on the usability and feasibility
of the Con-Dis device among elderly test subjects, is theBMC Geriatrics 2009, 9:55 http://www.biomedcentral.com/1471-2318/9/55
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first of its kind in assessing a simple electronic device
measuring perceived well-being. This information will
become very important in the near future because of the
need to closely monitor old people at home or in care
homes for the elderly rather than in hospitals [16,17].
Medical professionals need to monitor certain parameters
of their health condition in order to be able to respond if
changes occur in vital physiological functions [18,19].
Therefore, health technology has to be improved and
novel devices have to be invented and tested for monitor-
ing purposes.
The Con-Dis device was invented recently and the meth-
odology has already been published elsewhere earlier
[10]. The Con-Dis device functioned well in the present
field study. The results of the field study among ten elderly
test subjects were seen to be countable and the sample size
was considered to be sufficient to present feasibility study
of the novel device. Even though some test subjects did
not answer every question required, they still answered
over 90% of the total number of questions, which was
considered to be enough to validate the study.
Possible limitations of the present study were the sample
size (only 10 test subjects) and the two-week time frame.
However, we think that the present data justifies the inter-
pretation concerning feasibility of the Con-Dis device to
be used among elderly people.
The test appeared to have one outlier - a test subject
(number four), who did not understand the instructions
that were given or was otherwise unwilling to express his
mood by pressing a button other than "neutral" (test sub-
ject number four in Figure 1). It might also be possible
that he did perceive his mood to be stable and neutral dur-
ing the two-week time period. On the other hand, he
might have been a person not accustomed to self-observa-
tion and recognition of his mood, pain and perceived
Test results 1 Figure 1
Test results 1. Data collected from 10 test subjects during a 2-week survey using the RAI questionnaire (mood, pain, quality 
of life), Con-Dis device (perceived well-being) and RAVA index (see the text). Each test subject is shown on the x-axis (sub-
jects numbered 1-10) and their reported well-being parameters (as mean values), along with their probability errors, are 
shown on the y-axis. Values on the y-axis are between 1 (unhappy) and 3 (happy).BMC Geriatrics 2009, 9:55 http://www.biomedcentral.com/1471-2318/9/55
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Test results 2 Figure 2
Test results 2. The average of mood and quality of life, along with the Con-Dis device's perceived well-being information 
from 10 persons, during the two-week test period are shown. Each test subject is shown on the x-axis (subjects numbered 1-
10) and their reported well-being parameters, along with their probability errors, are shown on the y-axis. Values on the y-axis 
are between 1 (unhappy) and 3 (happy).
Table 1: Subjects' r-values. 
Parameter Mood Pain Quality of life Perceived well- being
Mood 0.210 0.591 0.658
Pain 0.210 0.281 0.366
Quality of Life 0.591 0.281 0.682
Perceived well- being 0.658 0.366 0.682
Table 1 shows a chart of the test subjects' Pearson Correlation Coefficients (r-values) between mood, pain, quality of life, and perceived well-being. 
For each of the cases, the association and difference between the mean values in all of the above-mentioned parameters were also measured and 
were statistically very significant (p < 0,0001).BMC Geriatrics 2009, 9:55 http://www.biomedcentral.com/1471-2318/9/55
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well-being fluctuations. However, his answers did not
noticeably alter the test results and were thus accepted for
inclusion in the study.
Pain differed remarkably from the other parameters meas-
ured. This suggests that Con-Dis does not take pain into
account specifically when measuring the perceived well-
being of a test subject (r = 0,37). However, the perceived
level of well-being (measured with Con-Dis) was greatly
affected by the test subject's mood (r = 0,66) and percep-
tion of their quality of life (r = 0,68). We emphasize, how-
ever, that the basic objective of the present study was not
to elucidate the complex phenomena of perceived well-
being related to specifically pain.
In an earlier study, pain had a correlation with patients'
mood and anxiety among chronic pain patients [20].
According to another study on chronic (non-malignant)
pain patients, statistically significant but modest correla-
tions were found between the severity of their pain and
their health-related quality of life [21]. Psychological and
social well-being was closely correlated as well [21]. The
present study, however, does not agree that pain has a
close statistical correlation with either mood (r = 0,21) or
quality of life (r = 0,28). The difference between the results
of previous studies [20,21] and our findings may arise
from the different focus groups. Chronic pain patients'
mood and quality of life may be significantly more
affected by pain than that of the non-chronic test subjects
used in the present study.
Perceived well-being has earlier been assessed by using
RAI and RAVA [11-14]. According to the previous studies
RAVA and, especially, the newer and more complicated
RAI questionnaire provided information on a patient's
health status, whether a patient is in a healthy physical
and mental condition or not [11-14].
The present study appears to prove that Con-Dis can give
adequate information on a test subject's perceived well-
being, because the average of mood and quality of life is
very closely correlated with the test subject's perceived
well-being, recorded using Con-Dis (Figure 2). Con-Dis is
remarkably faster and easier to use than a multi-parameter
RAI index - which is seen as too laborious for the monitor-
ing of daily well-being [22] - and could therefore be used
as a monitoring device for the elderly and handicapped.
According to our preliminary experience, Con-Dis could
also be used in non-health assessments in social and
health care services such as evaluating quality of services.
Conclusion
On the basis of the collected results, the Con-Dis device
presented information on the test subjects' perceived well-
being that appeared to correlate with their health status.
The test subjects' mood and quality of life but not pain
correlated closely to the perceived well-being level meas-
ured by Con-Dis.
Con-Dis is also seen as a countable device to measure an
elderly person's well-being. Old age does not render the
device unusable. According to the present data we suggest
that the Con-Dis device can be used in assessing the mood
and quality of life, but not the severity of pain, of elderly
people.
Competing interests
A patent application for "Con-Dis" device is currently
pending.
Authors' contributions
JR was responsible for collecting the test information,
processing the information, and writing the article. TR was
responsible for designing and building the Con-Dis
device and providing help with the Con-Dis device. PR
was responsible for organising the test in Lappeenranta
and collecting the data and test information. HR and KR
were responsible for providing help in planning the
project and with medical questions. RS was the director of
the project and came up with the idea of Con-Dis. All
authors read and approved the final manuscript.
Acknowledgements
The authors would like to thank Helsinki University of Technology (HUT) 
for supporting this study and TEKES (the Finnish Funding Agency for Tech-
nology and Innovation) for funding the research.
References
1. Kopelman PG: Obesity as a medical problem.  Nature 2000,
404:635-643.
2. Krampen G: Systematic self-monitoring and reflection of
health behavior in widely differing preventive settings.  Swiss
Journal of Psychology 2008, 67(4):205-218.
3. Rumsfeld S, Havranek E, Masoudi FA, Peterson ED, Jones P, Tooley
JF, Krumholz HM, Spertus JA: Depressive symptoms are the
strongest predictors of short-term declines in health status
in patients with heart failure.  Journal of the American College of
Cardiology 2003, 42(10):1811-1817.
4. Herrmann-Lingen C, Klemme H, Meyer T: Depressed mood, phy-
sician-rated prognosis, and comorbidity as independent pre-
dictors of 1-year mortality in consecutive medical inpatients.
Journal of Psychosomatic Research 2001, 50(6):295-301.
5. Katon W, Russo J: Somatic symptoms and depression.  Journal
of Family Practice 1989, 29(1):65-59.
6. Schwenzfeier EM, Rigdon MA, Hill RD, Anderson NS, Seelert KR:
Psychological Well-Being as a Predictor of Physician Medica-
tion Prescribing Practices in Primary Care.  Professional Psychol-
ogy 2002, 33(5):478-482.
7. Paquay PA, Anderson G, Diefenthal H: Chest pain as a predictor
of coronary artery disease in patients with obstructive aortic
valve disease.  American Journal of Cardiology 1976, 38(7):863-869.
8. Elneihoum AM, Lindgärde F, Eriksson KF, Falke P: Calf pain in mid-
dle-aged individuals as a predictor of ischemic cerebrovascu-
lar disease.  Angiology 1999, 50(4):319-324.
9. Munk EM, Nørgård B, Dethlefsen C, Gregersen H, Drewes AM,
Funch-Jensen P, Sørensen HT: Unexplained chest/epigastric pain
in patients with normal endoscopy as a predictor for
ischemic heart disease and mortality: A Danish 10-year
cohort study.  BMC Gastroenterology 2008, 8:28.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Geriatrics 2009, 9:55 http://www.biomedcentral.com/1471-2318/9/55
Page 7 of 7
(page number not for citation purposes)
10. Reijula J, Rosendahl T, Reijula K, Linnavuo M, Sepponen R: A simple
and countable method for the assessment of perceived well-
being among elderly people.  International Journal on Smart Sensing
and Intelligent Systems 2009, 2(2):279-292.
11. Gray LC, Bernabei R, Berg K, Finne-Soveri H, Fries BE, Hirdes JP,
Jónsson PV, Morris JN, Steel K, Ariño-Blasco S: Standardizing
assessment of elderly people in acute care: The interRAI
Acute Care instrument.  Journal of the American Geriatrics Society
2008, 56(3):536-541.
12. Chaliner Y, Carpenter GI, Potter J, Maxwell C: Performance indi-
cators for hospital services for older people.  Age and Ageing
2003, 32(3):343-346.
13. Voutilainen P, Vaarama M: Use of measures of functional capac-
ity in the assessment of service needs among older people.
STAKES, Reports 7/2005. Helsinki 2005:47. (in Finnish)
14. Voutilainen P, Isola A, Muurinen S: Nursing documentation in
nursing homes - State-of-the-art and implications for quality
improvement.  Scandinavian Journal of Caring Sciences 2004,
18(1):72-81.
15. Laine J, Rajala T, Lahtinen Y, Noro A, Finne-Soveri H, Talvinko T, Val-
vanne J: Does physical functioning explain nursing time in
long-term institutional care? Comparing the RAVA index
and hierarchical ADL of the RAI instrument.  Journal of Social
Medicine 2007, 44:153-162. (in Finnish)
16. Crotty M, Whitehead CH, Wundke R, Giles LC, Ben-Tovim D: Tran-
sitional care facility for elderly people in hospital awaiting a
long-term care bed: randomised controlled trial.  British Medi-
cal Journal 2005, 331(7525):1110-1113.
17. Fleming SA, Blake H, Gladman JRF, Hart E, Lymbery M, Dewey ME,
McCloughry H, W alk er M, Miller  P: A randomised controlled
trial of a care home rehabilitation service to reduce long
term institutionalisation for elderly people.  Age and Ageing
2004, 33(4):384-390.
18. Burton C, Weller D, Sharpe M: Are electronic diaries useful for
symptoms research? A systematic review.  Journal of Psychoso-
matic Research 2007, 62(5):553-561.
19. Bjordal K: Impact of quality of life measurement in daily clini-
cal practice.  Annals of Oncology 2004, 15(4):279-282.
20. Linton SJ, Gotestam KG: Relations between pain, anxiety, mood
and muscle tension in chronic pain patients. A correlation
study.  Psychotherapy and psychosomatics 1985, 43(2):90-95.
21. Becker N, Thomsen AB, Olsen AK, Sjøgren P, Bech P, Eriksen J: Pain
epidemiology and health related quality of life in chronic
non-malignant pain patients referred to a Danish multidisci-
plinary pain center.  Pain 1997, 73(3):393-400.
22. Hansebo G, Kihlgren M, Ljunggren G, Winblad B: Staff views on the
Resident Assessment Instrument, RAI/MDS, in nursing
homes, and the use of the Cognitive Performance Scale,
CPS, in different levels of care in Stockholm, Sweden.  Journal
of Advanced Nursing 1998, 28(3):642-653.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2318/9/55/prepub